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Abstract Ethiopia has enormous livestock resources from
which rural households derive their livelihoods. A cross-
sectional study based on participatory appraisal methods was
conducted in Kembata Tambaro zone to assess major con-
straints to livestock production and major diseases of cattle
and their treatment options. Four districts were selected pur-
posively for this study, and 18 peasant associations were ran-
domly sampled from the selected districts. Focus group dis-
cussion, semistructured interviews, simple ranking and scor-
ing, proportional piling, pairwise ranking, and matrix scoring
were the participatory epidemiological tools used in the study.
Feed and free grazing land shortages and diseases were found
to be the major constraints to cattle production in the area.
Mastitis was ranked as the most serious disease of cattle.
Modern veterinary treatments are used alongside traditional
herbal remedies. Matrix scoring showed strong agreement be-
tween focus groups in identifying the major diseases using
their indicators (clinical signs). Hence, it was concluded that
indigenous knowledge complemented with participatory
methods and approaches allow community and field re-
searchers to jointly study specific livestock problems and help
identify appropriate solutions.
Keywords Cattle . Participatory epidemiology .Major
constraints . Southern Ethiopia
Introduction
Naturally endowed with different agroecological zones and
suitable environmental conditions, Ethiopia is a home for
many livestock species. The country has the largest livestock
population in Africa (CSA 2013; Solomon et al. 2003;
Tilahun and Schmidt 2012) contributing 17 % of the national
gross domestic product (GDP) and 36 % of agricultural GDP
(Metaferia et al. 2011). Among the different livestock species,
cattle play a substantial role in the farming economy. Draft
power accounts for 60% of the value of products derived from
cattle because of its considerable role in food production and
are one of the primary reasons for keeping cattle (Tegegne
1997). Cattle also produce 3.2 billion liters of milk and 0.33
million tons of meat annually (CSA 2008).
Kembata Tambaro is one of the Ethiopian Zones having
enormous livestock resources. Cattle, sheep, goats, donkeys,
and horses are the key livestock species in the area. Draft oxen
power is used for production of agricultural crops, animal
manure for fertilizer, and milk and milk products for house-
hold consumption and sale. Farmers usually generate income
by selling milk and milk products, fattened mature animals,
barren and culled females. Several factors constrain the pro-
ductivity of cattle.
We believe that to initiate appropriate solutions, communi-
ties first need to identify their own problems. In this regard,
participatory epidemiology (PE) is a pertinent method en-
abling people to present, share, and analyze their knowledge
and experience for community-based intervention. Unlike a
questionnaire that is administered to an individual interviewee
and which limits the responses to certain number of questions,
PE is participatory, empowering people to identify and find
solutions to their own developmental challenges (Catley
2005). Hence, this study was designed to identify the major
constraints to livestock production andmajor diseases of cattle
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and their treatment options using participatory appraisal
methods.
Materials and methods
Study design and study area
A cross-sectional study using participatory epidemiological
methods was carried out from November 2012 to
March 2013 in Kembata Tambaro zone, Southern Ethiopia,
which has 7 districts and 120 rural and 22 urban kebeles. The
zone has a total human population of 830,000, of which 86 %
live in rural areas while the remaining 14 % are urban
dwellers. The zone is characterized as 23 % wet highlands,
69 % intermediate wet highlands, and 8 % semidry lowlands.
Sampling technique and sample size determination
Four districts were selected purposively for this study, and 18
peasant associations (PAs) were included from the selected
districts using simple random sampling technique. Due to
the larger number of PAs and cattle population in two of the
districts (Kedida Gamela and Kach Bira), ten PAs were sam-
pled (five from each) and the remaining eight PAs were se-
lected from Damboya and Angecha districts (four PAs each).
A total of 198 discussants participated in this study (on aver-
age six individuals per group). Discussants were selected pur-
posively from households who had cattle and who
volunteered to participate in the study. Community leaders,
traditional healers, and elders having strong bond with cattle
and who were known to have good indigenous veterinary
knowledge were chosen as key members of the discussants.
Key informants’ interviews regarding selection of group dis-
cussants and also describing local names for the common
cattle diseases were held at each PA before the actual days
of group discussion. One animal health expert and a tradition-
al healer were chosen as the key members of informants.
Study methods
Participatory epidemiology methods
The participatory epidemiology methods used in this study
were focus group discussion, semistructured interviews, sim-
ple ranking and scoring, proportional piling, pairwise ranking,
and matrix scoring (Barasa et al. 2008; Catley et al. 2009).
Researchers facilitated every PE technique. Hence, equal
chances were given to participants to minimize individual
dominances within groups.
Focus group discussion and semistructured interviews
Semistructured interviews were used to gather overall infor-
mation relevant to study objectives. The questions were open-
ended to allow participants the opportunity to introduce topics
and issues. Probing questions were used throughout the ap-
praisal techniques to get detail information on the topic of
discussions and also to check consistency of information
generated.
Simple scoring and ranking
This method was used to prioritize the livelihood options of
the community and also to assess purposes of rearing cattle in
the area. The method used by first letting discussants list the
four livelihood categories. Twenty stones were used to score
the four livelihood options (i.e., five counters per indicator)
and show the relative importance of items to be ranked ac-
cording to Catley et al. (2009). Discussants then asked to put a
pile of stones to each listed item according to the priority of
their choices. The first (main) livelihood option received the
highest number of stones while the least important ones re-
ceived the lowest. Following livelihood categorization, simi-
lar exercises were conducted to assess benefits of cattle rear-
ing. This time discussants used 30 stones to score the six
benefits. Both techniques were carried out in 18 different fo-
cus groups. Scores were summed up and finally divided by the
number of groups to provide a ranking.
Proportional piling
This tool was used to rank the major constraints to livestock
production and disease treatment options in the study commu-
nity. Circles were drawn on a flat paper representing every
constraint and available disease treatment option.
Discussants then listed the common livestock constraints
(the same way described in simple scoring and ranking exer-
cises), followed by disease treatment preference. But, in this
case, groups were provided with 100 counters (stones) to al-
locate in to the circles according to the relative severity
(importance) of constraints and main disease treatment pref-
erences (Catley 2005). Similar exercises were conducted with
18 different focus groups and ranked based on their final
scores.
Pairwise ranking
This method was used to identify the priority cattle diseases.
Pairwise ranking and comparison was done by first listing the
major diseases and comparing two of them at a time until all
the diseases had been compared against each other. Diseases
were introduced into discussion with their local names and
represented by easily memorable objects. For example,
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Bbobra^ is local name for blackleg and it was represented by
knife/or any sharp instrument (herders use knife to incise
swollen muscle to relieve pain). The same approaches were
followed to score every disease in 18 different focus groups.
The final score was recorded by counting the number of times
a given disease was selected first over the other and ranked
based on its overall scores. In addition to identifying priority
diseases, this process was used to generate indicators for ma-
trix scoring exercises.
Matrix scoring
This method was used to assess and validate disease-
diagnosing ability of focus groups based on list of indicators
(clinical signs). In this case, objects representing a given dis-
eases were arranged along the top X-axis of the matrix where-
as indicators placed along the Y-axis. Each indicator was
scored against a disease using pile of stones. When a given
indicator was preferred for a particular disease, more stones
were assigned to it. The matrix was discussed, agreed upon
and the scores recorded. The method was repeated in eighteen
different groups and scores summarized using minimum, me-
dian and maximum scores.
Data analysis
A database was constructed in Microsoft Excel® to store the
data. The disease-diagnosing ability of each focus group was
assessed using Kendal’s coefficient of concordance (W).The
agreement was termed weak, moderate and good if W values
were less than 0.26, between 0.26 and 0.38 (P<0.05), and
greater than 0.38 (P<0.01 to 0.001), respectively (Siegal and
Castellan 1998). All statistical analyses were performed using
SPSS version 16 (Chicago, USA).
Results
Livelihood categorization
Livelihood categorization was done to understand the relative
importance of cattle in the study area. Mixed crop-livestock
agriculture was the first livelihood option for the majorities,
followed by trading and employment (Table 1).
Major constraints to livestock production
Feed and free grazing land shortages and diseases ranked top
most important constraints to livestock production (Fig. 1).
However, there was variation in constraint prioritization in
some of the districts.
Purposes of rearing cattle
The six commonly mentioned benefits of cattle rearing were
draught power source, income source, milk andmilk products,
manure, meat, and socio-cultural purposes (gift) (Table 2).
Priority cattle diseases
Mastitis, blackleg, pneumonia, heart water, foot and mouth
disease, anthrax, and parasitic infections were the major dis-
eases of cattle prioritized in their order of importance.
Matrix scoring results
Matrix score of common cattle diseases and their indicators is
summarized in Tables 3 and 4. Strong agreements (W=0.56 to
0.87; P=0.001) were observed among focus groups for all the
disease and their indicators (clinical signs).
Livestock disease treatment options of the community
The uses of modern (veterinary) drugs were the primary
disease treatment option for the majorities followed by
traditional (herbal) remedies. Significant numbers of
herders, however, use both options. Discussants also men-
tioned the presence of herders that do nothing when their
animals get sick. These groups believed that prayer would
cure their sick animals.
Table 1 The major livelihood
options of the community Occupation Number of FGs Total score Average score Overall rank
Mixed farming 18 121 6.7 1
Trading 18 93 5.1 2
Employment 18 67 3.7 3
Othersa 18 29 1.6 4
FGs focus groups
a Carpentry and brokering
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Discussion
Cattle have essential economic and social value in Kembata
Tambaro zone. This study showed shortages of feed and free
grazing land and diseases as the major constraints affecting
production and productivity of cattle and small holders’ live-
lihood. This is in line with unpublished Agriculture
Development Office Report of the zone indicating equivalent
existences of the stated problems. Investigation of the major
problems using indigenous knowledge enabled discussants to
copiously present, share, and analyze their knowledge on live-
stock farming. Authors of this study also practically witnessed
the fact that participatory methods and approaches is explor-
atory, empowering, and inventive, enabling community and
field researchers to jointly study specific livestock problems,
understand local disease characterization, and help identify
appropriate solutions. This observation concurs with the re-
port of Catley (2005).
Livelihood options of the community
Livelihood is the sum of ways in which people make their
living. In the context of food security analysis, livelihood
is the means by which people produce food for them-
selves, and the means by which they obtain income to
buy food from others (Scoones 1998). In the present
study, discussants indicated mixed farming as the main
livelihood option of the majorities in the area. This was
in agreement with the report of Brandt et al. (1997) who
described BEnset^ based crop-livestock dominance of
Kembata Tambaro zone. Agriculture is the predominant
economic activity in the southern part of Ethiopia where
the largest (90 %) contribution of the region’s population
main livelihood is rooted (SNNPR 2005; Ellis and
Freeman 2004).
Kembata farmers keep cattle to sustain their households’
livelihood (Candace and Lonergan 2011). This study also
confirmed plentiful contribution of cattle. However, produc-
tivity is constrained by several factors. Feed and free graz-
ing land shortage and diseases are the principal ones.
Discussants also mentioned lack of extension support (in-
accessibility of artificial insemination services and lack of
selected breeding bulls especially at distant PAs) and mar-
keting problems as additional challenges limiting productiv-
ity of their livestock. Discussants explained shrinkage of
free grazing lands for crop cultivation as the main reasons
for feed shortages in the area. Discussants’ observations are
in line with the reports of SNNPR livelihood profile (2005)
that showed that the zone is one of the most heavily pop-
ulated in Southern Ethiopia. Agricultural densities exceed
Fig. 1 Major constraints to
livestock production in the study
districts
Table 2 Ranking the purpose of cattle rearing in the study districts
Purposes Number of FGs Total score Average score Overall rank
Draft power 18 116 6.4 1
Income source 18 98 5.4 2
Milk and milk products 18 80 4.4 3
Manure 13 50 3.8 4
Meat source 15 55 3.6 5
Sociocultural purposes 11 37 3.4 6
This is the total score from 18 different focus groups. Ranking the purposes differ from group to group. Some groups do not mention some purposes in
one group
FGs focus groups
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400 people per square kilometer in some of the districts;
hence, people extensively cultivate free grazing lands for
crop production.
Our discussants prioritized mastitis, blackleg, pneumonia,
heart water, foot and mouth disease (FMD), anthrax, and par-
asitic infections as commonly occurring diseases of cattle.
Even though careful selection of discussants helped ensure
accuracy of information generated, we acknowledge the
herders’ disease-diagnosing ability as potential limitation in
our study. The Ministry of Agriculture also reported frequent
occurrences of the same diseases (Ethiopia Animal Health
Year Book 2011). However, the way discussants prioritized
diseases in the present study is different from discussants of
South Omo (Southwest Ethiopia), that prioritized septicemic
pasturellosis, trypanosomosis, blackleg, contagious bovine
pleuro-pneumonia, and foot and mouth disease in their order
of importance (Bereket et al. 2013). The variation could be
due to the difference in agroecological characteristic of the
two study areas that could affect epidemiology of the diseases.
Mastitis ranked first for its frequent occurrence and causing
substantial milk reduction in lactating animals. District
veterinary casebook reports also indicate its repeated occur-
rence in the areas as observed by the researchers. Economic
losses due to deaths in affected animals were the main reason
for ranking blackleg the second most important disease.
Besides prioritizing diseases in their economic significances,
discussants described clinical signs of every disease, which
are consistent with veterinary literature (Radostits et al. 2008).
Overall FMD was ranked the fifth most serious disease. In
contrast, South Omo pastoralists ranked it fourth (Bereket
et al. 2013), suggesting that FMD is of relatively less concern
in Kembata Tambaro compared with South Omo. Clinical
presentation of the diseases was in line with South Omo pas-
toralists and also discussants from different parts of Ethiopia,
like pastoral cattle of Afar (Tadesse 2003), Somali (Eshetu
2003), and Oromia (Rufael et al. 2008) regional states. In
general, the strong agreement observed among focus groups
for all the diseases and indicators (clinical signs) indicates that
discussants were knowledgeable and able to describe diseases
based on their clinical characterization which is in line with
the reports from different parts of Ethiopia (Eshetu 2003;
Rufael et al. 2008; Tadesse 2003; Bereket et al. 2013).
Table 3 Matrix score of major cattle diseases and clinical signs in 18 different focus groups
Clinical signs W Median score (range)
Mastitis Blackleg Pneumonia Heart water FMD
Muscle twitching 0.607*** 1.8 (0–3) 2.7(0–8) 2.9 (0–10) 15 (8–20) 2.9 (0–7)
Crepitation 0.759*** 2.3 (0–4) 15 (12–20) 0.5 (0–2) 2.8 (0–5) 4.2 (0–6)
High mortality 0.855*** 2.9 (0–6) 13.3 (9–17) 3.7(3–5) 4.9 (3–7) 0.16 (0–1)
Coughing 0.691*** 1.7 (0–3) 0.4 (0–3) 19.8 (18–22) 1.1 (0–2) 1.9 (0–3)
Circling 0.560*** 1.7 (0–5) 2.7 (0–7) 2.3(0–6) 16 (11–22) 2.2 (0–7)
Diarrhea 0.654*** 1.7 (0–6) 4.7 (0–12) 5.4 (1–9) 12.3 (7–22) 0.8 (0–5)
Vesicles on feet and mouth 0.609*** 1 (0–3) 1.9 (0–7) 1.3 (0–4) 2.5 (1–4) 18 (14–22)
Lameness 0.563*** 4.7 (0–7) 6.7 (2–14) 1 (0–3) 4 (0–8) 8.7 (6–13)
Swelling of muscle 0.867*** 6.9 (5–13) 10 (5–18) 1.3 (0–3) 2.7 (1–5) 4 (0–5)
Udder inflammation 0.704*** 19.5 (13–25) 2.2 (0–6) 0.2 (0–1) 2.2 (0–7) 0.9(0–5)
W Kendall’s coefficient of concordance for median (W<0.26=weak, 0.26<W<0.38=moderate, W>0.38=good)
*P<0.05, **P<0.01, ***P<0.001
Table 4 Percentage disease treatment options in 18 different focus groups
Disease treatment preference Name of the districts
Kedida Gamela Kacha Bira Damboya Angecha Overall score
No. of FGs=5 No. of FGs=5 No. of FGs=4 No. of FGs=4
Traditional (herbal) 33 30 35 33 32.75
Modern (veterinary) 37 40 37 20 33.5
Both techniques 24 27 25 42 29.5
Doing nothing 6 3 3 5 4.25
Total 100 100 100 100 100
No. of FGs number of focus groups
Trop Anim Health Prod
Concerning control of cattle diseases, livestock keepers use
both modern (veterinary) drugs and traditional (herbal) reme-
dies. A large proportion of herders use herbal remedies for
treating their animals, because of inaccessibility of veterinary
services and the high cost that veterinary drugs and services.
This observation is in line with previous studies that explain
the reliance of most livestock raisers in Ethiopia on herbal
remedies (Duguma 2013; Sori et al. 2004; Abebe 2001).
Conclusions
Despite the enormous contribution of cattle to the daily life
and livelihoods of Kembata Tambaro community, productiv-
ity is constrained by several factors. Feed and free grazing
land shortages and diseases were the main challenges identi-
fied and prioritized by discussants. Matrix scoring between
common cattle diseases and their indicators showed strong
agreement with veterinary thinking. This indicates that mem-
bers of focus groups were knowledgeable and able to identify
livestock health problems that commonly occur in their areas.
Veterinary services and traditional (herbal) remedies were the
main disease treatment options for the majorities in the area.
Therefore, participatory methods and approaches using indig-
enous knowledge allow community and field researchers to
jointly study specific livestock problems and help map out
appropriate and locally acceptable solutions. Authors of this
study therefore recommend the establishment of methods or
strategies that offer the different livestock feed resource bases
in the area. In addition, strong cooperation between herders
and veterinarians in identifying and prioritizing livestock pro-
duction constraints is crucially important.
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